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MM 

ifC^^^^^^^fitj-^AW^^feW^^^Jft, 20-60 

2000-7000D IME^^^iBi^fe^WfflaLftJR. in;®Jte 
tt^> m£#lftA#±B£m7&i3t 200 &^JBJtt5f:{JU(5raiW, 

( Naka jima Y. etal. , J. Biol. Chem, 262 : 1665-1669 ; Zasloff M. Nature, 2002, 415 : 389- 

395) 0 m^x^mm^mM^^a-mm^mnn^^jE^umm^m^ 

#^3E5S^Llf^'ll4^^tt ( Broth W.B. etal., Antimicrobial 
Agent sChemotherapy, 2001, 45 : 1894-1895 ; HongS. Y. etal. , Peptides, 2001, 22: 1669- 
1674) . 

&%t*mR--m.i?j$,mmtik, ft£xf^Rartmto#?iu ^m^m^m^^w^i^ 



Arg Phe Arg Leu Val Arg Arg He Val Leu Ala CA1-A2-A3-A4) (Al'-A2'-A3'-A4') 

Arg Phe Arg Leu Val Arg Arg lie Val Leu Ala (A1-A2-A3-A4) (Al'-A2'-A3'-A4') (A1"-A2 H -A3"-A4") 
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Arg Phe Lys I^ni Val Arg Arg He Val Leu Ala (A1-A2-A3-A4) (Al'-A2'-A3'-A4') 
ArgPheLysLeu Val Arg Arg lie Val Leu Ala (A1-A2-A3-A4) (Al'-A2'-A3'-A4') (Ar , -A2 ,, -A3 M -A4 w ) 
ArgPheLysLeuValLysArglleValLeuAla (A1-A2-A3-A4) <A1'-A2'-A3'-A4') 
ArgPheLysLeuValLysArglleValLeuAla (A1-A2-A3-A4) (Al'-A2'-A3'-A4') (A1".A2"-A3 M -A4 M ) 
Arg Phe Lys Leu Val Lys Lys lie Val Leu Ala (A1-A2-A3-A4) ( Al '-A2'-A3'-A4') 
Arg Phe Lys Leu Val Lys Lys He Val Leu Ala (A1-A2-A3-A4) (Al'-A2'-A3'-A40 (A1 U -A2 ,, -A3 ,, -A4 M ) 
Lys Phe Lys Leu Val Lys Lys He Val Leu Ala (A1-A2-A3-A4) (Al'-A2'-A3'-A4') 
Lys Phe Lys Leu Val Lys Lys He Val Leu Ala (A1-A2-A3-A4) (Al'-A2'-A3'-A40 (Ar , -A2"-A3"-A4") 
Arg Phe Arg Leu Phe Arg Arg He Leu Val Gly ( A1-A2-A3-A4) (Al'-A2'-A3'-A4') 
Arg Phe Arg Leu Phe Arg Arg He Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') (A1 ,, -A2 M -A3"-A4 ,, ) 
Arg Phe Lys Leu Phe Arg Arg He Leu Val Gly ( A1-A2-A3-A4) (Al'-A2'-A3'-A4') 
Arg Phe Lys Leu Phe Arg Arg He Leu Val Gly (A1-A2-A3-A4) (A1'-A2'-A3'~A4') (A1 ,, -A2"-A3"-A4 M ) 
Arg Phe Lys Leu Phe Lys Arg lie Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') 
Arg Phe Lys Leu Phe Lys Arg He Leu Val Gly ( A1-A2-A3-A4) (Al'-A2'-A3'-A4') (A1 ,, -A2 ,, -A3 ,, -A4 M ) 
Arg Phe Lys Leu Phe Lys Lys ne Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') 
Arg Phe Lys Leu Phe Lys Lys He Leu Val Gly (A1-A2-A3-A4) <A1'-A2'-A3'-A4') (Al"-A2 ,, -A3 ,, -A4 ,, > 
Lys Phe Lys Leu Phe Lys Lys He Leu Val Gly (A1-A2-A3-A4) ( Al '-A2'-A3'-A4') 
Lys Phe Lys Leu Phe Lys Lys He Leu Val Gly (A1-A2-A3-A4) <A1'-A2'-A3'~A4') (Al"-A2"-A3"-A4") 
Arg Phe Arg Gly Val Arg Arg He Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') 
Arg Phe Arg Gly Val Arg Arg lie Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') (A1 ,, -A2 ,, .A3"-A4 M ) 
Arg Phe Arg Gly Val Lys Arg He Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') 
Arg Phe Arg Gly Val Lys Arg He Leu Val Gly (A1-A2-A3-A4) ( Al'-A2'-A3'-A4') <A1 ,, -A2 W -A3 ,, -A4 W ) 
Arg Phe Arg Gly Val Lys Lys He Leu Val Gly (A1-A2-A3-A4) <A1'-A2'-A3'-A4') 
Arg Phe Arg Gly Val Lys Lys He Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') ( A1 M -A2 ,, -A3 M -A4 M ) 
Lys Phe Arg Gly Val Lys Lys He Leu Val Gly (A1-A2-A3-A4) ( Al '-A2'-A3'-A4') 
Lys Phe Arg Gly Val Lys Lys ne Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') (A1"-A2"-A3 H -A4") 
Arg Trp Arg He Gly Arg Arg He Val Leu Ala (A1-A2-A3-A4) (Al'-A2'-A3'-A4') 
Arg Trp Arg He Gly Arg Arg He Val Leu Ala (A1-A2-A3-A4) (Al'-A2'-A3'-A4') CA1 ,, -A2"-A3 M -A4") 
Arg Trp Arg He Gly Lys Lys He Val Leu Ala (A1-A2-A3-A4) (Ar-A2'-A3'-A4') 
Arg Trp Arg He Gly Lys Lys He Val Leu Ala (A1-A2-A3-A4) ( Al '-A2'-A3'-A4') ( A1"-A2"-A3 W -A4") 
Lys Trp Arg He Gly Lys Lys He Val Leu Ala (A1-A2-A3-A4) (Al'-A2'-A3'-A4') 
Lys TVp Arg He Gly Lys Lys He Val Leu Ala (A1-A2-A3-A4) (Al'-A2'-A3'-A4') (A1 M -A2 M -A3 ,, -A4 tt ) 
Lys Trp Lys ne Gly Lys Lys He Val Leu Ala (A1-A2-A3-A4) (Ar-A2'-A3'-A40 
Lys Trp Lys He Gly Lys Lys He Val Leu Ala (A1-A2-A3-A4) (Al'-A2'-A3'-A4') (Ar-A2 M -A3"-A4 M ) 
Arg Trp Arg Leu Phe Arg Arg He Gly He Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') 
Arg Trp Arg Leu Phe Arg Arg ne Gly lie Gly (A1-A2-A3-A4) ( Al'-A2'-A3'-A4') (Al u -A2"-A3"-A4") 
Arg Trp Arg Leu Phe Lys Arg He Gly He Gly (A1-A2-A3-A4) ( Al'-A2'-A3'-A4') 
Arg Trp Arg Leu Phe Lys Arg He Gly He Gly ( A1-A2-A3-A4) (Al'-A2'-A3'-A4'> ( Al M -A2 M -A3 M - A4" ) 
Arg Trp Arg Leu Phe Lys Lys lie Gly He Gly ( A1-A2-A3-A4) ( Al '-A2'-A3'-A4') 
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Arg TYp Arg Leu Phe Lys Lys He Gly lie Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') (Ar-A2"-A3"-A4") 

Arg Tip Lys Leu Phe Lys Lys He Gly He Gly (A1-A2-A3-A4) (Al'-A2'-A3*-A4') 

ArgTrpLysLeuPheLysLysIleGlyneGly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') <A1"-A2"-A3"-A4") 

LysTrpLysLeuPheLysLysIleGlylleGly (A1-A2-A3-A4) (Al'-A2'-A3'-A40 

Lys Tip Lys Leu Phe Lys Lys He Gly He Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') (A1"-A2 , '-A3"-A4 M ) 

ArgPheAig Val He Arg Arg He Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') 

Arg Phe Arg Val He Arg Arg He Leu Val Gly (A1-A2-A3-A4) <A1'-A2'-A3'-A4*) (Al t, -A2"-A3"-A4") 

AigPheAigVallleArgLysIleLeuValGly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') 

AigPheArgVallleArgLysIleLeuValGly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') (A1"-A2 B -A3"-A4") 

Arg Phe Arg Val He Lys Lys He Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4') 

ArgPhe Arg Val He Lys Lys lie Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3*-A40 (Al"-A2 n -A3"-A4") 

Lys Phe Lys Val lie Lys Lys He Leu Val Gly (A1-A2-A3-A4) <A1'-A2'-A3'-A4') 

LysPheLys Val ne Lys Lys He Leu Val Gly (A1-A2-A3-A4) (Al'-A2'-A3'-A4*) (Ar , -A2 n -A3"-A4 n ) 

(A1-A2-A3-A4) <A1'-A2'-A3'-A4') 5g (A1-A2-A3-A4) (Al -A2'-A3'-A4') (Al"-A2"- 
M"-M~)m$%m^W¥m&}&>i>mffic&*AU Al\ Al-*LysflfcArg+to— ft. A2. 
A2', A2";ftGly. Ala. Val. Leu. lie Phe «£fi<J— ft, A3. A3'. A3" %) Gly. Ala. Val. 
Leu. He Sg Phe ft, A4. A4'. A4";ft Lys M, Arg * (A1-A2-A3-A4) MM. 

mmmm^ u +n.m&, nttii+n, 3, e, 7 ^mm^mmmmmmm^m 
-ft, 11 -t-tcsm+ig 2 mti^%&nw&wmnm*m--ft, n -t*tM+# 4, 

5, 8, 9, 10, llfitUEtt^m. #&£CM. P5£C®. j|«tt«tft«tfl»-«>. 

w-ft, m^msmujkmmmm, &%*m*m* ti*#mm*, m^mmwuM. 

Ql&n&FM Pioneer ffl^ift. WifS. TMWffl#W^T^Il«C 

Stt^l W GK-1 , GK-2 SI GK-3 ftmiftf£*^#iafr&*&: 



GK-1: 
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Lys Trp Lys Leu Phe Lys Lys He Gly He Gly Arg Leu Leu Lys Arg Gly Leu Arg Lys 

Leu Leu Lys 

GK-2: 

Lys Trp Lys Leu Phe Lys Lys He Gly He Gly Arg Leu Leu Arg Arg Leu Leu Arg Arg 

Leu Leu Arg 

GK-3: 

Arg Trp Arg Leu Phe Lys Arg He Gly He Gly Arg Leu Leu Lys Arg Gly Leu Arg 

Mm 96 ?L « ft & «9 £ flfc W^m^tt (In Yu P Park etc ; FEBS Letters; 
437(1998)258-262) l&mft&J&ltiJz&itiimk buforin II,cecropin Al Mm, fltff* 

^M&^^Mssk^ o. 25mg/k g m*. vMb&m ioos^^^, Mft%&K&n 
&mmnm%Mffttt9&&& : f> 4. om g /k g ioo%i&&w»J¥. $tm* 
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mmm 

m i ^mmx gk-2 mmm m * 
mmm i fomzkm 

&±&frMffl& GK-l, GK-2 #1 GK-3, IrJ B^^iJ^S- cecropin Al buforin Uff^M^o 
cecropin Al fKjjy^O (#Jtt Morishima, I. , etc, Comp. Biochem. Physiol., 1990, B 95 
(3), 551-554): 

Arg Trp Lys Leu Phe Lys Lys He Glu Lys Val Gly Arg Asn Val Arg Asp Gly 
Leu He Lys Ala Gly Pro Ala He Ala Val He Gly Gin Ala Lys Ser Leu 
buforin II mf¥?\\ (#JB> Park, C. B. , Biochem. Biophys. Res. Commun. 1996,218 (1), 
408-413 ) 

Thr Arg Ser Ser Arg Ala Gly Leu Gin Phe Pro Val Gly Arg Val His Arg Leu 
Leu Arg Lys 

*mmm%:mmffiik¥&^j&, mmix^mmmm^^m^^rm pioneer 0 

i> $imtikm)& < 0. immol mm gk-2 
^ym^n^mw^m^mm^mmmm^m^m^ - 
n&m gk-2 %ymn% 

N- Lys Trp Lys Leu Phe Lys Lys He Gly He Gly Arg Leu Leu Arg Arg Leu Leu Arg 
Arg Leu Leu Arg -C 

u&)k c mm n mm^mft* &£7&&£3j&ih. 0. immol m%i?Tm-^ 
tt^gp Arg mmm cm^mmmm^Mm^), mm 2o%mm=-^m^Wim 
mmifcu&, -wmvm^m^, (Fmoc) ^mm^m.mmmm^^ 

#=m.vkmf?m/smffin& chatu) /-?mmz>mm cdipea) , mMfemmm&&± 
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<&imft&n& pioneer &fo&&imttttm . 

^msjsz 2 /Mit, i±« , ^m^inA 10 tiiftm&ifflfttTkZim, 4000 $£/3HWk 
8o%z,ma<j 0. 1% hjkzj*). 

inffli^, f&l&ftft&fifc GK-2 SfcUftflH)**?. GK^&Mitffl+S^KtiB 1 * 

Tt#$BT: CD 734.8X4=2939.2, 2939.2-4=2935.2 

(2) 979. 1X3=2937. 3, 2937. 3-3=2934. 3 

(3) 1468X2=2936, 2936-2=2934 

tf-JIfcB GK-2 2934o S^tt^!Jit#tt5fitlSi&^ 2932. 74» TE9iid#W^Jtt 

WAift*hWGK-2ttWlfc. M^Mtt«ft^4lr#». 

iruBIfc GK-1 ^ GK-3, ^^JfCBIfc cecropin Al jftl buforin II 1^3£flilWF GK-2 
&Jfifcl 2 ifC^Jft GK-l SH^E*®^* 

tr5fett^J*MttfcttttJI*M GK-1 SB, ^^ItSI pGEX-4T1 m,W± Amersham 
Pharmcia Biotech j&Js&ikfMttM JM109, & IPTG i^-f^ii GST-GK-1 Bfe-g-g 

g»>J^ffllttATP,IPTG, T^m^MW. T 4 DNA^IS, Klenow Rfflttft 

«IHSS^#J»li^» BIOLAB ^j^fl, WJRIaliljc^J^i^I^i^Jft, £&@E 
=t«^±»feIfe4fcxStt^|R*WR^^^. ^jfiLSS^^JKM^m^ SIGMA &ffJo 

dna mit. pcr r*. sdh. jt#*Hfc*±tt> x&m®:, mmmfr? 
jm&tftim&m j. iW#i&#atfMMtt (dH^KsfeiMMo smt. jmio9 j» 

^*#«H#fl«, LB 
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£#iMfl£ GK-1 ^H#J 5' m^WMtmti BamHI (GGATCC), £ 3' mi\\±^±^^ <™G), 

ffinm&mm&}-&m% 78b Po 

3|<$J: 5' -CCTAGGTTTACCT-3 ' #13' -CCGCCTGCTGAA-5 ' . PCR&/S^#ftlT: 94 °C, 30 #; 45 
'C, 45 # ; 72°C, 30 #; 30 >Ni*F.PCR B-BBW^Wi^t Klenow gS^jSJl BamHI 

nxnftmissmitemzm mmm^m^w^M^m^m^ ^ p gex-4ti 

M BamHI ft Smal WJRlHa^lW^ftJg^ftl^lRff* JM109, ^VC^M^L Sraal IHM^. 
ffifft. ft-tti^aii IFTG GST-GK-1 Kk^S . »teSa/8 GST *^tt»ttJ§£* 

jfiLSI^i(]M#5'JirL#ttGK-l, *M##TOJiil#^ B l. 

GK-ISS^O: 

Lys Trp Lys Leu Phe Lys Lys He Gly He Gly Arg Leu Leu Lys Arg Gly Leu Arg 
Lys Leu Leu Lys 

GGATCCAAATGGAAACTGTTTAAAAAAATTGGCATTGGCCGCCTGCTGAA 
ACGCGGCCTGCGCAAGCTGCTGAAATAG 

mnms fom%kGK-mm&BnMM*®&& 

*mmm*®.m&i atp.iptg, t 4 0mm^mmm> t 4 dna&ssi, Kienow*; mm 

m^m%±n&jL±mj:m&*M&^w& : zi'&!&<. mLwmw&M&s&T sigma . 

#&1£MMffi. pBluescriptSKII ($®g|tH Stratagene £^J) >f, ^t^MfW DH5a (0® 

ii^M^ili'J^iiEHJ^iJlEll^* JK»^J± EcoRI, Xhol 
Ht^^PJpPIC9^#(j^i^lfflInvitrogen^) 4", /5$#4fc¥RIIWtfc KM71 ($& 
gjlffl Invitrogen ^tl), "W^-^i*^^ & GST-GK-1 „ 

^ dna mw>. pcr rii> nft?> x&tm^ mmm^ 

^#^e^^@^w bmgy ^mm^m^m^mB gst-gk-i ttmnmwmwft 
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^ffl^m^g^^^T^it^^^^mi^ GK-l # GST ft DNA ^(J, J^iJftlTo £ 
tfC®J3tGK-lS@W5' ^lAiSM^BarnHI (GGATCC), £3' ^iU±^±^55T (TAG) 
iS. EcoRI (GAATCC), Mf^SHtfJ-fc^ 84bp, IW)^ GK-l SEItT^^^ 

^ GST ft DNA fm* l^ltf^E GST ft DNA J^ljft 5' ^inT" ^ Xhol H^M. 

GK-i ^m#i$t ftftj&: dna ^f&ixMm&i&mm gk-i s^g&jtur. pcr 

-%&M^^%tffT1$o ISif— XtSltf 5' CCTAGGTTTACCT3 ' *P 5' AAGTCGTCCGCC 3\ PCR 
£&&#ftfF: 94°C, 30 #; 45°C, 45 #; 72°C, 30 ^35^^. 

gS^GST ftDNA^Jftftflpg-: ^Th-^I^J 
5' -CTCGAGATGTCCCCTATACTAGGTT-3 ' 
5' - CAGTGCTACGCCGGCGAG -3' 

mU±^Ti^ PGEX-4T1 m,Wo PCR&J&&#£nT: 94'C, 30 #; 45°C, 45 #; 72 
°C, 60 # ; ^30-t-#5Fo 

^if #^M*£ft^:>&GK-l ft PCRrif^^aKlenowSI^^Bffl BamHI m EcoRI 

n#j, ii^/t^afj^iii^ cmj&m&m^m&m&mftnw) -^^gst ^dna 

BamHI m Xhol I£-£JII]i&>t-&£1&. pBluescriptSKII ft Xhol #1 EcoRI 

&mmmfem.ykmmmo ^mm.^ xhoi m e co ri m®®^*®:, ^ ppic9 eti xhoi 

#] EcoRI Ki^^^m^^iiM^ pPIC9-gst-gkl, ^ft^ffW DH^^M^W^^trL 
M^4fcTo &:£®tt&Jtft:S1* (Clare JJ, etc. , Gene, 1991, 105: 205-212) 

# KM7i mm^mm, #m sad ^mmm^ikx.m.mm. P pic9-gst- g ki m%^#a 

m$L&MM, %^ft^#*J 1. 5KV, 22.5uF 0 J&^ttftll^M^^ YPD ^U, 30 
^tt,^5l¥^^3iGST-GK-l^Sfio m&m&m GSTiHtf£^4Ugl£MLlS 

m\Bmm^m% gk-i , McWm^0m.^m±m^m » 

GST-GK-lSl!-^®e^J: 

Leu Glu Met Ser Pro He Leu Gly Tyr Trp Lys He Lys Gly Leu Val Gin Pro Thr Arg Leu Leu Leu 
Glu Tyr Leu Glu Glu Lys Tyr Glu Glu His Leu Tyr Glu Arg Asp Glu Gly Asp Lys Trp Arg Asn Lys 
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Lys Phe Glu Leu Gly Leu Glu Phe Pro Asn Leu Pro Tyr Tyr He Asp Gly Asp Val Lys Leu The Gin 
Ser Met Ala He He Arg Tyr lie Ala Asp Lys His Asn Met Leu Gly Gly Cys Pro Lys Glu Arg Ala 
Glu He Ser Met Leu Glu Gly Ala Val Leu Asp He Arg Tyr Gly Val Ser Arg He Ala Tyr Ser Lys 
Asp Phe Glu The Leu Lys Val Asp Phe Leu Ser Lys Leu Pro Glu Met Leu Lys Met Phe Glu Asp Arg 
Leu Cys His Lys The Tyr Leu Asn Gly Asp His Val The His Pro Asp Phe Met Leu Tyr Asp Ala Leu 
Asp Val Val Leu Tyr Met Asp Pro Met Cys Leu Asp Ala Phe Pro Lys Leu Val Cys Phe Lys Lys Arg 
lie Glu Ala He Pro Gin He Asp Lys Tyr Leu Lys Ser Ser Lys Tyr He Ala Trp Pro Leu Gin Gly 
Trp Gin Ala The Phe Gly Gly Gly Asp His Pro Pro Lys Ser Asp Leu Val Pro Arg Gly Ser Lys Trp 
Lys Leu Phe Lys Lys He Gly He Gly Arg Leu Leu Lys Arg Gly Leu Arg Lys Leu Leu Lys 

GST-GK-lOTgJ/f^J: 

TTAGAMTGTCTCCTATTTTAGGTTATTGGAAMTTAMGGTTrAGTTCM 

GMGMCATTTATATGAACGTGATGMGGTGATAMTGGCGTMTAAAAMTTTC 

ATTGATGGTGATGTTAMTTAACTCMTCTATGGCTAT^ 

CGTGCTGAMTTTCTATGTTAGMGGTGCTGTTTTAG 

AMGTTGATTTTTTATCTAMTTACCTGA 

ACTCATCCTGATTTTATGTTATATGATGCTTTAGATGTT 

TTTAMAMCGTATTGMGCTATTCCTCAMTTGATMATATTTAA 

ACTTTTGGTGGTGGTGATCATCCTCCTAMTCTGATTTAGTTCCT 

TTATTAAMCXJTGGTTTACGTAMTTATTAAAATGAGAATTT 

cecropin Al ft buforin TlftZjMm, KWIfr*»W+^A^WH^W|jk GK-1, GK-2 

m gk-3 

m^m$ , mmm wcm^xtfc, lb 37xj##a:#, m 

ffllttttmiXA io 4 -io 5 CFU/mi, &§?L looui WJKSitt^ 96 i\M+, >&£J&W~5£ 

imffimfe, #?l+*ha ioui, m 96 w 37ic#^i±«, m^ixwm oD 620 >a(in yu P 

Park etc ; FEBS Letters; 437 (1998) 258-262 ). Ml*£JIJEJUo 

**»Wtt»ft*W^«« (0D 620 ) ^^JpJftWJikWfflWW^HfcftSWKffi^ 90% 
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Jftl 3iWtt*riW^ra^WttttW«tt*^«'W«WE (MIC) Hitfc« 









®*Jft (ug/ml) 






















cecropinAl 


buforin II 


fiV 1 




GK-3 




^-feU^fll CMCC26003 


16 


4 


0.4 


0.2 


0. 5 




ttHf« DB430 


12 


6 


4 


4 


5 


ft 


Jg'h^fflfftt CMCC63202 


50 


6 


0.5 


1 


0. 8 


P0 


iffS^^lf SI. 634 


50 


8 


1.0 


0.8 


1.2 


















mW%M CMCC28001 


30 


8 


2 


4 


3 




^CKfl 1 * ATCC8099 


20 


16 


1 


0.5 


1.6 


ft 


ft* CMCC46117 


16 


20 


2 


0.8 


2 


m 


ZifflBMfc*iJ>nfttt CMCC50094 


12 


14 


4 


1 


6 


« 


JftllferTtt CMCC10104 


18 


20 


10 


12 


1.8 




Sfilfeftlf ATCC10231 


50 


30 


8 


10 


11 




H$®OT ATCC9736 


50 


20 


14 


12 


12 

















ffi\-&fmM&&&&f%V9* ®* GK-19 &3*4h GK-20 'm£M, ^jfcfr&JXUtffl 
J^ffl^^/^^-^) (Applied Biosystems) pioneer ^tt^^{^^#}g^o -^riw^ftfiaii 



GK-19: 

Arg Phe Lys Leu Phe Lys Lys He Pro Arg Leu Leu Arg Arg Gly Leu Arg Lys Val Leu Lys 
GK-20: 



Lys Trp Lys Leu Phe Lys Lys He Gly He Gly Arg Leu Leu Lys Arg Gly Leu Arg Lys Leu Leu Lys 
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m 2 tmmM^mm gk-19 *p gk-2o cmio 















( ug/ml; 








vjuv-iy 


m<r on 

vjriv-ZU 




^-frffi^Sfc® CMCC26003 


1.0 


0.8 




ttjUWlsfi DB430 


2 


2 


& 
PR 


4§/S^?fi[*f^ CMCC63202 


10 


6 


It 


«F*«3*W S1.634 


4 


2 


CMCC28001 


10 


4 




^J&faB ATCC8099 


2 


8 




/l^yCJuw IP Pvi laa v^jviv/V^kj 1 1 / 


2 


10 


ft 


ZiMMftM&n KB CMCC50094 


1 


8 


It 

m 


W^FBCMCC 10104 


4 


10 


* 


S-fe&SfcB ATCC10231 


16 


18 




fl£?SII# ATCC9736 


12 


20 



m$mtik cecropin Al JfD buforinll ^JtfflR. «ffltttoJliL#^IEfirAJfiL. 

4%MWrM%LmMMmE 414nmTJflL^S6W#]6fc*tfeSIW. Atllg PBSCPBS: 35mM 
ifcK&fl-WO. 15MNaCl, PH7. 0) & lOOul #J 8%A^M^ 96 ft^*, 

*JqA lOOul ffiBffljW&ft, 37-C— 'MtfM, 1500rpm^fr 5 frty, lOOul ±»^SfW 

96 ^L^*, ft&ftticft&H 414nm T^^^o BBttttJfcffl PBS, KttXtfiRffl 0.1% 
TritonX-lOOc Wfflf&MJ&^t 3 

^3 £^tfL^TOJfiLM'I4MJ^m 
«J3*M ~ cm ~~~~ " 

C ug/ml) 

n 
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cecropin Al 


buforinTI 


GK-1 


GK-2 


GK-3 


12.5 


0 


0 


0 


0 


0 


25 


0 


0 


0 


0 


0 


50 


0 


0 


0 


0 


0 


100 


1.2 


0 


0.5 


0.2 


0.6 


200 


3 


0.5 


0.8 


1.0 


1. 1 


500 


10 


1.7 


1.5 


2 


1.9 



m buforinn ftftttM, M£#£TO#fc|ttifcmJtt G K-1 > GK-2 %i GK-3 o 

#s^33.5±o.25g^/h^JKJErta*f io 6 -io 7 #?g«, m^mmmmz^ 









mm (%) 


(mg/kg) 






$m%k GK-i mmmm jzi&mm&T&tt 


0 


0 
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0. 125 


20 




0. 25 


100 




0.5 


100 


0 


1. 0 


100 


40 


2.0 




80 


4.0 




100 


8.0 




100 



■tomtffiTF, mumim^ o. 25m g /kg, &j$,$mmzioo%u&mm'bu. TJ&mm 
& 4. o 3i3£/k g mmr* ioo%w$<. j^wift^&bS'hfi^sj 24 /jN&tsii^tro 

J3&) ,Bcap-37 (A%BffiMM) , QGY-7703 (AET^Jfe) , LOVO *£]gr;lgM, fg,NIH-3T3 

lftRPMI-1640. ailiaUil 2*104 fflia/?LW*inA 96 ?L^, #?UjqAl50ulc )&96?U£gT 
37° C, 5%=«fc«M##*t+&«J3» «?WPA20ul^jl^W#^6U^StM, 
H^B, #?LinA 20ul ffj MTT 37° C J§# 4 /jMtfJg. #?L*PA 40ul $ 20%SDS W 0. 02M 
HCimffiMi® J %&£kW, $&Js 37° Cig#ft&o &3M 570nm WIR^fcM. 



* 5 tft1Stfcttffi]H>»«tt&a0gf* (IC50) 





GK-l(ug/ml) 


GK-2(ug/ml) 


GK-3(ug/ml) 


K562 


45 


56 


13 


Bcap-37 


52 


47 


25 ! 


QGY-7703 


38 


44 


21 


LOVO 


35 


32 


31 


WL NEH-3T3 

j&mmm 


>100 


>100 


>100 



mmm® gk-i,gk-2,gk-3 $mBk^&LMmm&, gk-3 mmmmmm^ 
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3. wmwm^. i & 2 ff^fitj^tftmjft. £#ft£^Jffifcft«flfc^ (A1-A2-A3- 

A4) (Al'-A2'-A3'-A4') M (A1-A2-A3-A4) (Al'-A2'-A3 -A4') (Al"-A2"-A3"-A4") 

4. «*3R5RUf*3Jlf3ft»'6-««;*tt. ^#«™^AK Al\ Al^LyslRArg 

5. mmtiftm* 3 Jff&M^/atttttt. £#M^0T&l8 A2 , A2\ A2"*> Gly, Ala, 
Val, Leu, lie ^ Phe "ftfJ— 

6. «Jg«l5pjil* 3 ffi&&}&f&$m8k, ZmOElETffi&tti A3 , A3', A3"*> Gly, Ala, 
Val, Leu, He ^ Phe * #J— 

7. «**UPJH*3mfl«I^ttWljk. ^fiEfc^Jfrifctt A4, A4\ A4"*j Lys Arg 

8. *H*l3fil5l*3J|fifeW^tt;Wljk, (A1-A2-A3-A4) 
7 ttl^^) Lys & Arg * #J— fl» . 

10. s j^m^Atitwjtt. wME&^f 11 2 

11. ffl&m*m&Bjmm&f&&M&i> ^Mf«ntt»i4, 5, s, 

9, 10, ll^tCSM^Leu, He, Ala, Val SR Gly + ft— # • 

12. ttsfiisi* 1 ^^aafMftwi* a***. w«ESf«ffliffift*^*. • 
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15. mmmm* 13 m&&j&in l -mBkm\&ijte, ^mm^mm^^mm^m 

16. wmmm* 13 mm^^mskmrn^^, ^m.^m^mm^mm^m 

17. mm>k 1 m 2 m&&j&ffimmEM&fttf mm> %mm/mmmmm^mm^ 
is. umm* 1 ^ 2 ffi&&j&fomfa&Tffi&m^%kmi\&m*m&w*ifimm. 
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<11O>JL&$0-J%&jk &4&t4fJtjtFlfr% 

<120>~M&j£.U&M 

<130>SPI028296 

<160>54 

<170>PatentIn Version2.1 

<210>1 
<211>19 
<212>PRT 
<213>s^SLs$?>J 

<220> 

<221>CHAIN 
<222> (12, 16) 
<223>Xaa=LysJ&Arg 
<222>(13, 17) 

<223>Xaa=GlyJ&Ala£( t ValJ&Leuj£llej£Phe 
<222> (14, 18) 

<223>Xaa=GlyJ&AlaJ&ValJ&LeuJ&Ilej£Phe 

<222> (15, 19) 

<223>Xaa=Lys&Arg 

<400>1 

Arg Phe Arg Leu Val Arg Arg He Val Leu Ala Xaa Xaa Xaa Xaa 

5 10 15 

Xaa Xaa Xaa Xaa 

<210>2 
<211>23 
<212>PRT 
<213>^J^^?i] 

<220> 

<221>CHAIN 
<222> (12, 16, 20) 
<223>Xaa=LysJ&Arg 
<222>(13 17 21) 

<223>Xaa=GlyJ&Alaj£,ValJi< l Leujg l lleMPhe 
<222> (14, 18, 22) 

<223>Xaa=GlyJ&Alas£ t Val£ t Leu3£ i Ilej£ l Phe 

<222> (15, 19, 23) 

<223>Xaa=*Lysjg,Arg 
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<400>2 

Arg Phe Arg Leu Val Arg Arg He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>3 
<211>19 
<212>PRT 
<213>s^J£s>f-?tJ 

<220> 

<221>CHAIN 
<222> (12, 16) 
<223>Xaa=Lysj&Arg 
<222>(13, 17) 

<223>Xaa=Glyj£AlaJ&ValMLeuJ&Ilej£ l Phe 
<222>(14,18) 

<223>Xaa=GlyJ&AlaJ& Va U&LeuJ& Ile&Phe 

<222> (15, 19) 

<223>Xaa=LysJ&Arg 

<400>3 

Arg Phe Lys Leu Val Arg Arg He Val Leu Ala Xaa Xaa Xaa Xaa 

5 10 15 

Xaa Xaa Xaa Xaa 

<210>4 
<211>23 
<212>PRT 
<213>^^?>] 

<220> ■ 
<221>CHAIN 
<222>(12, 16, 20) 
<223>Xaa=LysJ&Arg 
<222>(13,17,21) 

<223>Xaa=GlyMAlaJ&ValJ&LeuJ&IleJ&Phe 
<222> (14, 18,22) 

<223>Xaa=Glyj&Alas£Vals&Leu£ t IleJ&Phe 

<222>(15,19,23) 

<223>Xaa=LysJ&Arg 

<400>4 

Arg Phe Lys Leu Val Arg Arg He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 
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<210>5 

<211>19 

<212>PRT 

<213>^JLtfp] 

<220> 

<221>CHAIN 
<222> (12, 16) 
<223>Xaa=LysAArg 
<222>(13,17) 

<223>Xaa=GlyJ%Alaj£ Va lJ&LeuJ& IleJ^Phe 
<222> (14, 18) 

<223>Xaa =Glys&A la& Va lJ&Leu£, Ile&Phe 

<222> (15, 19) 

<223>Xaa=Lyss&Arg 

<400>5 

Arg Phe Lys Leu Val Lys Arg lie Val Leu Ala Xaa Xaa Xaa Xaa 

5 10 15 

Xaa Xaa Xaa Xaa 



<210>6 
<211>23 
<212>PRT 
<213>^JL#?>J 

<220> 

<221>CHAIN 
<222> (12, 16, 20) 
<223>Xaa=LysM^Arg 
<222>(13,17,21) 

<223>Xaa=Gly&Ala& Va lj£,LeuJ& IleJ&Phe 
<222> (14, 18, 22) 

<223>Xaa=GlyM,AlaM Va lJ%LeuM II eJ&Phe 

<222> (15, 19, 23) 

<223>Xaa=LysMArg 

<400>6 

Arg Phe Lys Leu Val Lys Arg lie Val Leu Ala Xaa Xaa Xaa Xaa 
5 '10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>7 
<211>19 
<212>PRT 
<213>^^?>J 

<220> 
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<221>CHAIN 
<222> (12, 16) 
<22 3>Xa a =LysM A rg 
<222> (13,17) 

<223>Xaa^GlyM,Ala^ValMLeu^IleM,Phe 
<222>(14,18) 

<223>Xaa=Glyj£AlaJ% ValJ&LeuJ&Ilej£Phe 

<222>(15,19) 

<223>Xaa^LysM t Arg 

<400>7 

Arg Plie Lys Leu Val Lys Lys He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>8 
<211>23 
<212>PRT 
<213>^J^tf?'} 

<220> 

<221>CHAIN 
<222>(12,16,20) 
<223>Xaa=LysMArg 
<222>(13,17,21) 

<223>Xaa=Gly£LAlaJ& ValJ&LeuJ&IleJ&Phe 
<222>(14,18,22) 

<223>Xaa=ClyMAlaJ& Val3£,LeuJ&Ile&Phe 

<222>(15,19,23) 

<223>Xaa=Lys£LArg 

<400>8 

Arg Phe Lys Leu Val Lys Lys He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>9 
<211>19 
<212>PRT 
<213>y^SL^f'J 

<220> 

<221>CHAIN 
<222> (12, 16) 
<223>Xa a =Lys&Arg 
<222>(13,17) 

<223>Xaa=Glyj£AlaM Va l^Leu^Ile^Phe 
<222> (14, 18) 
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<223>Xaa=GlyJ&Alaj£ValJ&LeuJ&IleJ&Phe 
<222> (15, 19) 
<223>Xaa =LysJ&Arg 

<400>9 

Lys Phe Lys Leu Val Lys Lys lie Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 



<210>10 
<211>23 
<212>PRT 
<213>yL^f'J 

<220> 

<221>CHAIN 
<222> (12, 16, 20) 
<223>Xa a =LysJ&Arg 
<222>(13, 17,21) 

<223>Xaa=Glyj£Alaj£ ValJ&Leuj£lle£LPhe 
<222>(14, 18, 22) 

<223>Xaa=GlyMA laM, Va lj£LeuJ& IleMPhe 

<222>(15, 19,23) 

<223>Xaa=Lys&Arg 

<400>10 

Lys Phe Lys Leu Val Lys Lys lie Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>11 
<211>19 
<212>PRT 
<213>s^JZtf?'J 

<220> 

<221>CHAIN 
<222>(12,16) 
<223>Xa a =LysJ&Arg 
<222>(13,17) 

<223>Xa a =GlyM AlaJ&ValJ&LeuJ&Il e&Phe 
<222>(14,18) 

<223>Xaa=Gly3£,AlaM, ValJ&Leuj£llej£Phe 

<222>(15,19) 

<223>Xaa=Lys3&,Arg 

<400>11 
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Arg Phe Arg Leu Phe Arg Arg He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>12 
<211>23 
<212>PRT 

<213>y^JL^'J 
<220> 

<221>CHAIN 
<222> (12, 16, 20) 
<223>Xaa=LysJ&Arg 
<222>(13, 17,21) 

<223>Xaa=GlyJ&AlaJ& Va lj£Leus&IleJ&Phe 
<222> (14, 18, 22) 

<223>Xaa=Gly&Ala& Va lj£Leuj£llej£Phe 

<222> (15, 19, 23) 

<223>Xaa=Lys&Arg 

<400>12 

Arg Phe Arg Leu Phe Arg Arg He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>13 
<211>19 
<212>PRT 
<213>^J^#?>J 

<220> 

<221>CHAIN 
<222> (12, 16) 
<223>Xaa=Lys^Arg 
<222>(13,17) 

<223>Xaa=GlyMAlaM Va l&LeuM, Ile&Phe 
<222>(14,18) . 

<223>Xaa=Glyj&AlaJ&ValMLeuj£llej&Phe 

<222>(15, 19) 

<223>Xaa=Lys&Arg 

<400>13 

Arg Phe Lys Leu Phe Arg Arg He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>14 
<211>23 
<212>PRT 
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<213>^JL#?<} 
<220> 

<221>CHAIN 
<222> (12, 16, 20) 
<223>Xaa=LysJ&Arg 
<222>(13,17,21) 

<223>Xaa=GlyJ&AlaJ&ValJ&LeuJ&Ilej£Phe 
<222> (14, 18, 22) 

<223>Xaa=Gly&Ala$ i Va lMLeuJ& Ile&Phe 

<222> (15, 19, 23) 

<223>Xaa=LysJ%Arg 

<400>14 

Arg Phe Lys Leu Phe Arg Arg He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>15 
<211>19 
<212>PRT 
<213>^JLtf?>J 

<220> 

<221>CHAIN 
<222> (12, 16) 
<223>Xaa=LysJ&Arg 
<222>(13, 17) 

<223>Xaa=GlyJ%AlaJ&ValJ&LeuJ&IleJil( l Phe 
<222> (14, 18) 

<223>Xaa=Glys(iAlas!sL Va lj£LeuJ& IleJ&Phe 

<222> (15, 19) 

<223>Xaa=LysJ&Arg 

<400>15 

Arg Phe Lys Leu Phe Lys Arg He Leu Val Gly Xaa Xaa Xaa Xaa 

5 10 15 

Xaa Xaa Xaa Xaa 

<210>16 
<211>23 
<212>PRT 
<213>^S.tf?>J 

<220> 

<221>CffAIN 
<222> (12, 16, 20) 
<223>Xaa=Lys&Arg 
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<222>(13,17,21) 

<223>Xaa=GlyJ&A la& Va lJ^LeuJ^ Ile&Phe 
<222>(14 18 22) 

<223>Xaa=Glyj£AlaJ&ValJ&Leuj£lleMPhe 
<222>(15, 19,23) 
<223>Xa a =LysM,Arg 

<400>16 

Arg Phe Lys Leu Phe Lys Arg lie Leu Val Gly Xaa Xaa Xaa Xaa 

5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>17 
<211>19 
<212>PRT 
<213>^J^tf?>] 

<220> 

<221>CffAIN 
<222>(12, 16) 
<223>Xaa=LysMArg 
<222>(13,17) 

<223>Xaa=GlyjHA laJ&Va lJ&Leuj£ II eJfrPhe 
<222> (14, 18) 

<223>Xaa=Gly^Ala^ValMLeuM,Ile^Phe 
<222> (15, 19) 
<223>Xa a "Lys&Arg 

<40Q>17 

Arg Phe Lys Lev Phe Lys Lys lie Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>18 
<211>23 
<212>PRT 
<213>^J^#?iJ 

<220> 

<221>CHAIN 
<222>(12, 16, 20) 
<223>Xaa=Lyss&Arg 
<222>(13,17,21) 

<223>Xaa=Glyj£AlaJ% ValM.Leu&Ile&Phe 
<222>(14, 18, 22) 

<223>Xaa=Glyj£AlaJ& ValJ&Leus&IleJ&Phe 

<222>(15,19,23) 

<223>Xaa=Lyss&Arg 
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<400>18 

Arg Phe Lys Leu Phe Lys Lys lie Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 IS 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>19 
<211>19 
<212>PRT 
<213>yLJL^fJ 

<220> 

<221>CHAIN 
<222>(12,16) 
<223>Xaa=LysJ&Arg 
<222>(13, 17) 

<223>Xa a =GlyMA laJ% Va lJ^LeuM IleJ&Phe 
<222>(14,18) 

<223>Xaa=GlyJ&AlaJ& ValJ&LeuJ&IleJ&Phe 

<222>(15,19) 

<223>Xaa=LysJ%Arg 

<400>19 

Lys Phe Lys Leu Phe Lys Lys lie Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 



<210>20 
<211>23 
<212>PRT 
<213>^2.#?'J 

<220> 

<221>CHAIN 
<222>(12,16,20) 
<223>Xaa=LysJ&Arg 
<222>(13,17,21) 

<223>Xaa=Gly&Alas& Val&Leus&Ile&Phe 
<222> (14, 18, 22) 

<223>Xaa=GlyJ&AlaM Va lJ&LeuJ& lleJ&Phe 

<222> (15, 19, 23) 

<223>Xaa=Lys&Arg 

<400>20 

Lvs Phe Lys Leu Phe Lys Lys He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
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<210>21 

<2U>19 

<212>PRT 

<213>sLJLtf?'J 

<220> 

<221>CHAIN 
<222> (12, 16) 
<223>Xaa=LysJ&Arg 
<222>(13, 17) 

<223>Xaa=GlyJ&AlaJ&ValJ&LeuMlleJ&Phe 
<222> (14, 18) 

<223>Xaa=Glys&AlaJ& Va lJ&LeuJ& IleJ&Phe 

<222> (15, 19) 

<223>Xaa=Lys&Arg 

<400>21 v v 

Are Phe Are Gly Val Arg Arg He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>22 
<211>23 
<212>PRT 
<213>^^#P) 

<220> 

<221>CHAIN 
<222>(12, 16,20) 
<223>Xaa=Lyss&Arg 
<222>(13, 17, 21) 

<223>Xaa =Glyj£ l AlaJ% Va lJ&Leu& Ile&Phe 
<222> (14, 18, 22) 

<223>Xaa=Gly&Ala& Va lJ%Leu<£ IleMPAe 

<222> (15, 19, 23) 

<223>Xaa=LysJ&Arg 

<400>22 

Arg Phe Arg Gly Val Arg Arg He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 



<210>23 
<211>19 
<212>PRT 



% 10 % 



WO 2004/020461 PCT/CN2003/000522 

<213>^^?'J 

<220> 

<221>CHAIN 
<222> (12, 16) 
<223>Xaa=LysMArg 
<222> (13, 17) 

<223>Xaa=ClyJ&AlaJ& Va U&LeuJ&IleMPhe 
<222> (14, 18) 

<223>Xaa=GlyJ&AlaJ& Va lJ&LeuJ& IleJ&Phe 

<222> (15, 19) 

<223>Xaa=Lysj£Arg 

<400>23 

Arg Phe Arg Gly Val Lys Arg He Leu Val Gly Xaa Xaa Xaa Xaa 
'5 10 15 

Xaa Xaa Xaa Xaa 



<210>24 
<211>23 
<212>PRT 
<213>^S.#?'] 

<220> 

<221>CHAIN 
<222> (12, 16, 20) 
<223>Xaa=LysJ&Arg 
<222>(13 17,21) 

<223>Xaa=GiyJtLAla£ 4 ValJ&Leu£ t IleM t Phe 
<222> (14, 18, 22) 

<223>Xaa=GlyJ&AlaM Va lM 1 Leu£.He£ t Phe 

<222> (15, 19, 23) 

<223>Xaa=Lysj£Arg 

<400>24 

Arg Phe Arg Gly Val Lys Arg He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>25 
<211>19 
<212>PRT 
<213>^3.&?'J 

<220> 

<221>CHAIN 
<222>(12, 16) 
<223>Xaa=LysJ&Arg 
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<222>(13, 17) 

<223>Xaa=Glyj£AlaJ& Va lJ&Leuj£llej£Phe 
<222> (14, 18) 

<223>Xaa=GlyS&Ala£ValJ8 4 Leu&Ilej£ t Phe 

<222> (15, 19) 

<223>Xaa=LysJ&Arg 

<400>25 

Arg Phe Arg Gly Val Lys Lys lie Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>26 
<211>23 
<212>PRT 
<213>^LJ:^/'J 

<220> 

<221>CHAIN 
<222> (12, 16, 20) 
<223>Xaa=LysJ&Arg 
<222>(13, 17,21) 

<223>Xaa=GlyJ&AlaJ& Va l&Leu& IleJ&Phe 
<222> (14 18 22) 

<223>Xaa=Glyj£AlaJ&Valj£LeuJ&IleJ%PJie 

<222> (15, 19, 23) 

<223>Xaa=LysJ&Arg 

<400>26 

Arg Phe Arg Gly Val Lys Lys He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>27 
<211>19 
<212>PRT 
<213>^J^#?>J 

<220> 

<221>CHAIN 
<222>(12, 16) 
<223>Xaa =LysJ&Arg 
<222>(13, 17) 

<223>Xaa=GlyJ&AlaJ& ValJ&LeuMlleMPhe 
<222> (14, 18) 

<223>Xaa=GlyJ&AlaJ%ValJ%LeuJ&IleMPhe 

<222> (15, 19) 

<223>Xaa=Lys&Arg 
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<400>27 

Lys Phe Arg Gly Val Lys Lys He Leu Val Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>28 
<211>23 
<212>PRT 
<213>^J^tf?'] 

<220> 

<221>CHAIN 
<222> (12, 16, 20) 
<223>Xaa^Lys^Arg 
<222>(13,17,21) 

<223>Xaa=GlyJ&A laM Va lJ&LeuJ& IleJ&Phe 
<222> (14, 18, 22) 

<223>Xaa=GlyJ&AlaJ& Valj£LeuJ&IleJ&Phe 

<222> (IS, 19, 23) 

<223>Xaa=°LysJ&Arg 

<400>28 

Lys Phe Arg Gly Val Lys Lys He Leu Val Gly Xaa Xaa Xaa Xaa 

s io is 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>29 
<2U>19 
<212>PRT 
<213>s^SL&?'J 

<220> 

<221>CHAIN 
<222> (12, 16) 
<223>Xa a =Lys&Arg 
<222>(13, 17) 

<223>Xa a=Gly£LA la&Va lJ&LeuJ& IleJ&Phe 
<222>(14, 18) 

<223>Xa a =Gly&A laj& Va lJ&LeuJ& IleJ&Phe 

<222> (IS, 19) 

<223>Xaa=LysJ&Arg 

<400>29 

Arg Trp Arg He Gly Arg Arg He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 
<210>30 
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<211>23 

<212>PRT 
<213>^^?>] 

<220> 

<221>CHAIN 
<222> (12, 16, 20) 
<223>Xa a =LysJ&Arg 
<222>(13, 17, 21) 

<223>Xaa=GlyMAlaM Va lJ&LeuJ&Ilej£Phe 
<222>(14 18 22) 

<223>Xaa=Glyj&AlaJ% Va UfrLeuM IleMPhe 
<222> (15, 19, 23) 
<223>Xa a =LysJ&Arg 

<400>30 

Arg Trp Aig He Gly Arg Arg He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 



<210>31 
<211>19 
<212>PRT 
<213>^S.#?>] 

<220> 

<221>CHAIN 
<222> (12, 16) 
<223>Xaa*=Lyss&Arg 
<222>(13, 17) 

<223>Xaa=Glys&A la A Va lMLeuJ& Hei&Phe 
<222> (14, 18) 

<223>Xaa=Gly&A laj£ Va lj£Leuj£ Ile&Phe 

<222> (15, 19) 

<223>Xaa=LysMArg 

<400>31 

Arg Trp Arg He Gly Lys Lys He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>32 
<211>23 
<212>PRT 
<213>^J£&?iJ 

<220> 
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<221>CHAIN 
<222> (12, 16, 20) 
<223>Xaa=LysMArg 
<222> (13 17 21) 

<223>Xaa^GlyJ&Alaj£Val£Leuj£iIleJ&Phe 
<222> (14, 18, 22) 

<223>Xaa =GlyJ&AlaJ& Va lJ&Leuj£ IleJ&PJie 

<222> (15, 19, 23) 

<223>Xaa=Lyss&Arg 

<400>32 

Arg Trp Arg lie Gly Lys Lys He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>33 
<211>19 
<212>PRT 
<213>s^J^J??>] 

<220> 

<221>CHAIN 
<222> (12, 16) 
<223>Xaa=LysJ&Arg 
<222> (13, 17) 

<223>Xaa=Gly&Ala& Va l£Leu& IleJ&Phe 
<222> (14, 18) 

<223>Xaa=Gl yJ&A laJ& Va lJ&LeuJ& Ile&Phe 
K222X15, 19) 
<223>Xa a =LysMArg 

<400>33 

Lys Trp Arg He Gly Lys Lys He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>34 
<211>23 
<212>PRT 
<213>y^^f'J 

<220> 

<221>CHAIN 
<222>(12, 16, 20) 
<223>Xa a =LysJ&Arg 
<222>(13, 17, 21) 

<223>Xaa=Gly& t AlaJ& t Val&Leu&Hej£ t Phe 
K222X14, 18, 22) 
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<223>Xaa=GlyJ&Ala& Va lj£ 1 Leug t IleJ&Phe 

<222> (15, 19, 23) 

<223>Xaa=Lyss£Arg 

<400>34 

Lys Trp Arg lie Gly Lys Lys He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>35 
<211>19 
<212>PRT 
<213>^JLtf?i] 

<220> 

<221>CHAIN 
<222> (12, 16) 
<223>Xaa=Lys&Arg 
<222>(13, 17) 

<223>Xaa=GlyJ%AlaJ% Va U&LeuJ& II ej£Phe 
<222> (14, 18) 

<223>Xaa=GlyJ&AlaJilLValJ&LeuJ&Ilej£Phe 

<222> (15, 19) 

<223>Xaa=Lys&Arg 

<400>35 

Lys Trp Lys He Gly Lys Lys He Val Leu Ala Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>36 
<211>23 
<212>PRT 
<213>^JLtf?tJ 

<220> 

<221>CHAIN 
<222> (12, 16, 20) 
<223>Xaa=LysM l Arg 
K222X13, 17,21) 

<223>Xaa=Glyj£AlaJ&ValJ&LeuJil( i nej£Phe 
<222> (14 18 22) 

<223>Xaa'=Glyj&Alaj£ Va U£LeuM IleJ&Phe 

<222> (15, 19, 23) 

<223>Xaa=LysAArg 

<400>36 

Lys Trp Lys He Gly Lys Lys He Val Leu Ala Xaa Xaa Xaa Xaa 

5 ' 10 15 
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Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>37 
<211>19 
<212>PRT 
<213>^*&?'J 

<220> 

<221>CHAIN 
<222>(12,16) 
<223>Xaa=LysJ&Arg 
<222>(13,17) 

<223>Xaa=GlyMA laJ& Va lJ&LeuJ& IleJ^Phe 
<222> (14, 18) 

<223>Xaa=Glyj£Ala&Val3£ l LeuJ&IleJ&Phe 

<222> (15, 19) 

<223>Xaa=LysMArg 

<400>37 

Arg Trp Arg Leu Phe Arg Arg He Gly He Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>38 
<211>23 
<212>PRT 
<213>^J^&?>] 

<220> 

<221>CHAIN 
<222>(12, 16,20) 
<223>Xaa=LysJ&Arg 
<222>(13 17 21) 

<223>Xa a=GlyJ&A la& Va U&Leus£, Ile&Phe 
<222> (14, 18, 22) 

<223>Xaa^Gly^AlaA Va lJ&LeuM IleJ&Phe 

<222> (15, 19, 23) 

<223>Xaa=Lysj£Arg 

<400>38 

Arg Trp Arg Leu Phe Arg Arg He Gly He Gly Xaa Xaa Xaa Xaa 
^5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>39 
<211>19 
<212>PRT 
<213>s^sLtf?>] 
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<220> 

<221>CHAIN 
<222>(12, 16) 
<223>Xaa=LysMArg 
K222X13, 17) 

<223>Xaa=Gl yJ&AlaJ% Va lJ&LeuJ& II eJ&Phe 
<222> (14, 18) 

<223>Xaa=GlyJ&AlaJ&ValJ&Leuj£lleJ&Phe 

<222> (15, 19) 

<223>Xaa=LysJ&Arg 

<400>39 

Arg Trp Arg Leu Phe Lys Arg lie Gly He Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>40 
<211>23 
<212>PRT 
<213>^SL&?<] 

<220> 

<221>CHAIN 
<222> (12, 16, 20) 
<223>Xaa=LysJ&Arg 
<222>(13, 17,21) 

<223>Xaa=Glyj£AlaJ& Va lJ&LeuJ& IleJ&Phe 
<222> (14, 18, 22) 

<223>Xaa=Glyj£,Alaj(i Va lJ&LeuJ%IleJ&Phe 

<222> (15, 19, 23) 

<223>Xaa=Lys&,Arg 

<400>40 

Arg Trp Arg Leu Phe Lys Arg He Gly He Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>41 
<211>19 
<212>PRT 
<213>^JL#?>J 

<220> 

<221>CHAIN 
. <222> (12, 16) 
<223>Xaa =LysJ&Arg 
<222>(13, 17) 

<223>Xaa=GlyJ&AlaJ£ Va lJ&Leu&Ile&Phe 
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<222> (14, 18) 

<223>Xaa=GlyMA laJ& Va U&Leuj£ IleJ^Phe 

<222> (15, 19) 

<223>Xaa=Lys&Arg 

<400>41 

Arg Trp Arg Leu Phe Lys Lys lie Gly He Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa 

<210>42 
<211>23 
<212>PRT 
<213>s^3-#?i} 

<220> 

<221>CHAIN 
<222> (12, 16, 20) 
<223>Xaa=LysM l Arg 
<222> (13, 17,21) 

<223>Xaa=GlyJ&AlaJ& ValJ&Leu&IleJ&Phe 
<222> (14, 18, 22) 

<223>Xaa=GlyJ&A laJ& Va lJ&Leuj£lleJ&Phe 

<222> (15, 19, 23) 

<223>Xaa=LysJ&Arg 

<400>42 

Arg Trp Arg Leu Phe Lys Lys He Gly He Gly Xaa Xaa Xaa Xaa 
5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 

<210>43 
<211>19 
<212>PRT 
<213>^^tf?'J 

<220> 

<221>CHAIN 
<222>(12,16) 
<223>Xaa =LysJ&Arg 
<222>(13,17) 

<223>Xaa=GlyM t Ala^ i Va l^Leu^HeAPhe 
<222>(14,18) 

<223>Xaa=Gly£LAlaJ& Va lJ&Leu& IleJ&Phe 

<222> (15, 19) 

<223>Xaa=LysJ&Arg 

<400>43 

Arg Trp Lys Leu Phe Lys Lys He Gly He Gly Xaa Xaa Xaa Xaa 
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